Cytomegalovirus initiates infection selectively from high-level β1 integrin-expressing cells in the brain.
Cytomegalovirus (CMV) is a prevalent pathogen in intrauterine infections that causes congenital anomalies such as CMV encephalitis, which is characterized by the focal areas of reactive gliosis, reactive mononuclear cells, microglial nodules, and ventriculoencephalitis. To elucidate the mechanisms of CMV susceptibility in the developing brain, cell tropism and the infectious dynamics of CMV infection were investigated. We evaluated intraventricular and intravascular infections from the perspective of the distribution of CMV and its receptor (β1 integrin) in the earliest phase of infection. Murine CMV (MCMV) immediate early 1-positive cells were colocalized mainly with meninges and choroid plexus (after intraventricular infection) or with endothelial cells and pericytes (after intravascular infection). Using green fluorescent protein-expressing recombinant MCMV particles and fluorescent microbeads (100 to 300 nm), we revealed that CMV particle size is the primary factor determining the initial CMV distribution. β1 Integrin inhibition using a shRNA and functional blocking antibody significantly reduced MCMV infection. IHC analysis, flow cytometric, and brain slice analyses strongly support that high-level β1 integrin-expressing cells (eg, endothelial cells, pericytes, meninges, choroid plexus, and neural stem progenitor cells) are the first targets of MCMV. Therefore, our data demonstrate that the initial distributions of MCMV particles and β1 integrin determine the distinct pattern of infection in the brain in the acute phase.